Neurofilament-associated protein phosphatase 2A: its possible role in preserving neurofilaments in filamentous states.
Neurofilament phosphatase (NF-phosphatase) activity, which dephosphorylates NF proteins phosphorylated by cyclic AMP-dependent protein kinase (A-kinase), was detected in NF fractions prepared from bovine spinal cords. This phosphatase was suggested to be associated with NFs by gel filtration and sedimentation analysis and was further demonstrated by dephosphorylation-dependent binding assay of NFs to microtubules. The NF-associated NF-phosphatase was identified as a type of protein phosphatase 2A (PP2A) by (i) its complete inhibition with 100 nM okadaic acid, at which concentration the purified type 1 protein phosphatase (PP1) was inhibited only 25%; (ii) the absence of effect of inhibitor-2, a specific inhibitor of PP1, on the NF-phosphatase activity; and (iii) the detection of 38-kDa catalytic and 65-kDa regulatory subunits of PP2A by immunoblotting. The NF-associated PP2A was partially solubilized from NFs by a high concentration of MgSO4, and the solubilized PP2A was suggested by gel filtration to be a dimeric holoenzyme consisting of a 38-kDa catalytic and a 65-kDa regulatory subunit. Phosphorylated NF-L, which is assembly incompetent, was induced to assemble into filaments by dephosphorylation with PP2A. These results suggest a role of NF-associated PP2A in preserving filamentous forms of NF in neurons.